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(57) Abstract 

The devices, comprising two or three pulse lasers (3 t 4, 20), are provided with a system for the automated optimisation 
of the parameters pertaining to the radiation of the two lasers and to the type and method of treatment applied to each type of 
biological tissue. The outputs from at least one receiver (15) for receiving data on the condition of the biological tissue (16) 
being treated are connected to the inputs of the control unit (1) whose output signals are applied to electronic switches (5, 6, 
26) incorporated in the links between each laser (3 f 4, 20) and a power supply unit (2). The devices also include a controllable 
irrigation system (17) for irrigating the treatment sons and a mixing system for mixing the User beams. The latter system 
comprises reflecting mirrors (7, 21) end selectively reflecting mirrors (8, 25) and makes it possible to produce independent 
radiation outputs. 
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B yCTpOHCTBO, COCTOSIUHC H3 AByX HJIH TpCX HMJiy/lbCHblX Jia3CpOB (3, 
4, 20), BBCilCHa CKCTCMa ABTOMSTHMOCKOH OTfTKMHiaUHH napaMCTpOB 
KinyHCHKfl 3TKX Jia3CpOB, THJIOB M pCSCHMOB o6pa6oTKH JUIS KaXflOIT) BHiia 

6HonorHHccKofl tcohh. Buxouu xora 6u oahopo npHCMHKxa HH<t>opMauHH 

(15) O COCTOflHHH 06pa6aTUBaCM0H 6HOTK0HM (16) COCAHHCHU C BXOHOMH 

ExnoKa ynpaeJicKHH (1). dwxouhlic cHrHanw Koroporo nojiaiaTca Ka 

MCKTpOHHWC KJIIOHH (5, 6, 26), yCTaHOBJICH K bIC B UCFUX COCUHHCHHJl KaXflOPO 

Jia3cpa (3, 4, 20) c finoxoM nHTOHHfl (2). B ycrpoficTBa &mk>hchm toxxc 
ynpaanacMaa cwcreMa ' opouieHHSi (17) **ohu ofipa6orKH h cHcrrcwa 
CMeiuHBajma Hinynenwi /ia3epoB. cocroauiaa M3 oTpaacaTCJibHbix 3cpKan (7, 
21) h ccncKTHBHO orpaacaTCJitHLix lepxan (8, 25), npeaycMarpHBawuiaa 

B03MOJCHOCTb H HC3UHHCMMHX &UXOUOB MViyMCHHH. 
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YCTPOHCTBO am Jia3epH0H o6pa6oTKM 
fiHOJiorusecKOH ncaHH (ero Bapnairrbi) 

OGiiaCTb TCXHHKH 

H306pCTCHHC OniOCKTCJl K MMHUHHCKOH TCXHHKC H MOXCT 6bTTb 

5 Hcnonb30Boiio b XHpypnfH, opronciiHH h croMaronorHH juis o6pa6oncH 

MS DC MX H TBCpjXUX 6KOnorHHCCKHX TXaHCH. 

IlpCilUlCCTByiOmHH ypOBCHb TCXHHKH 
HlBCCTHO yCTpOHCTBO JUlfl 06pa60TKH TKUHCH 3yCa Jia3CpMLlM 

HMyncHHCM (potcht WO 90/01907, A61C 5/00, JiaTa ny6nHKauHH 08.03.90). 
10 coaepxamec nooieaoBaTc/ibHo pacnanoxcitHbic BHanb oiithmcckoh och 
HMnyjii»cm.iH nncp h cpcncTBO aocTaBKH HviyncHHa % syfiy, BKflioHaiotucc 
ofpwoK orrrHHCCKoro DonoKHa. bxoji Koroport) oiithhcckh conpaxcn c 

BHXOIIOM Jttiepa, H HaXOMC4HHK, BXOJl KOTOpom onTHHCCKH COnpflKCII c 

BbixoflOM onTHMccKoro BonoKHa, a iuuxoa HBJwerca BbrxoiOM ycrpoHCTaa. 

15 IlpMHCM. B K&HCCTBC JlttTCpa MOHCCT 6btTb HCflQJIblOBaH KaK lieOjlHMOBbifi, TJK H 
FOJlbMHCBUH WIH 3p6MCBUH JiaiCpLK 

OCHOBIIUM HCJLOCTJTKOM JiaHHOFO yCTpOHCTBa SBJ1SCTCH HCB03MO>ICHOCTb 

6ucrpoH laMCHiu ojworo Jiaicpa na apyrofl b 3;ibhchmocth ot runa 
oGpafiaTbmacMOH ncaiiH, a TaK*c BMCOKaa onacHOCTb iiajicccHiw jiaicpHoii 
20 TpaBMbi. 

Hibcctiio Taxxc Jiaicpiioc ycrpoMcrrvo juia ncncHHa 3y6oB, KOTopoe 
sanflcrca iianSoncc Gjihiichm no tcxjihmcckoh cyiuHOCTH H npHHJrro ia 
npOTOTHir (narciiT WO 90/12548, A 61C 5/00, jiaTa nyfimticauHH 01.11.90). 

3ro ycrpoHcroo coaepacHT Cuiok ynpaiutciiHx. ana HMny/ibciibix Jiaiepa. 

25 outhhcx-khc och KOTopwx napaancJibiiN. pacnamwccniiue na ohthhcckoh och 
BToporo Jiaiepa. cf>oKycHpyioutyio ciicrcMy h otpctok onTHMccKoro BOioxua c 
iiaKOiiesiiHKOM. Ha onTHSccKHH ocax oGohx JiaiepoB pacnonoxoiw noa ymoM 
45° K OCHM OflTHHCCKH conpaaccmiuc Mcxay cofioH. cfaKycMpywiHCH CHCTCMOH 
h onTHMccKHM Ban ok mom icpicana. 3cpKam>. pacnunoaccmioc na och nepnoru 

30 aatcpa oTpaacaTe/ibiioe, a na och oroporo Jiaicpa - iwxpoHMHOc, 
T.ccejicKTHntio orpaxaTcnwioc juih jwhiiu nonuia HuiyncuHH nepBora jiaiepa 
h npo3paMHoe win jvmhia boahm. Hinywcima BTopom. 

Ochouiimm HCflocraTicoM npoTcrrnna annaeTca neaocTaTOHiiaa 
3t|wtx:KTHmiocTii cm npHMCiicHHB npn nepexoac ot peacHMa oahow THiia 

35 oGpafioTKH k apyroMy h onaeiiocrr. HancccHHH TpaBMM, CBaiaiiiiaa c 
oTcyrcTBHCM CHCTCMW onpca<yicHH« BHiia o6pafniTi.macMOH TKaHiu * 

PaCKpiJTHC H'U^SpCTCHHa 

3aaasa. na pcmciiHc KOTopoii uanpaiuicHo laxunacMoe HioCpcrcimc, 
lax/iKJsacTCH n C03iiaHHH ycrpoficTBa jm« ziaicpium ofipafioTKH CnoiiornHecKOM 
40 TKaiiH, Bbino^Haiouicru ncc bhbli viaicpnux oncpaiiHH b XHpyprHH, opronciiHH 
h CTOMaTp/iorHH, c oGccncMciiweM npn stum hoimo*ciiucth 6wcTp()ro nepexoua 
ot ojihopo THna ofipaGcrrKH k iipymMy h MHiiHManbiiofi HitnaiHBiiocTH. 

yKaiaimaa lajna^a pciuacTCH npn ocyinecTiuicHHH moGpcrciiHa la chci 
AocTHxeiiHft TCXMHHccKon> pciyjibTaia. laxJiKiMaiomcmcH h onTHMmauHM 
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pcxHMOH oGpafkrrXH m napuMcrpou jia«cpuoi\> M-uiynciiMX b laiwcHMOCTH ot 
Tuna oOpaOoTKH h fiaaa GHanonwecxon TxaHH* 

yX03aHHl»IH TCXHHMCCKHK pCTyjlbTaT HpH OCyiUCCTDJICIIHH H3C>6pCTeHK^ 

jiocTHraeTCfl tcm, hto b ycrponcTBo mix /laicpuofi o6pa6oncH 6hojio™mcckoh 
5 TxaHH coacpxamee 6/iox ynpaancHwa, blixohu xoToporo cocuhhchu c 6jk>kom 
mrraHH* Jia^cpoB, HMirynbCHue Jiaiepu, orrrHsecxHe och kotopux 
napaJuiejibHU, oitthscckh conpaaccimbic ojpaxaTcnbtioc it ccjjckthbho 
OTpaxtaToibHoe axis juihhu wmku ucpisoio Jiaiepa h npospasHoc una jwkhia 
bohhu BToporo Jia3epa icpxana, ycraHonnciinuc na ocax ncpooro h BToporo 
10 JiaiepoB cootbctctbchiio, ycraiionneiiuue lia oimwecxoH och BToporo Jiaiepa 

({X)KyCHpyiOUiyK) CMCTCMy H OnTHHCCKOC BOJ10KHO C HaKOHCmiHKOM, BMXOii 

icoToporo jjanacTca outhhcckhm nwxoaoM ycrpoHcroa, Bueaeu xotm Cu ouwh 

npKCMMHK HH(t>OpMaUHH O COCTOflllKH GHCVlOrHMCCKOfl TXailH. BXOJ1 XOTOpOtX) 
COHpflttCM C MCCTOM U03ACHCTBH51 Ha TXatlb, a BMXOA COCAHHCH C BXOflOM 

IS Guoxa yupaiuieHKH, ruxoam xoToporo coeawieiiw c BXoaaMH anexTpomiLix 
KJiioHCH, ycTaiiomicimux n uerm coeaHiiCMMH xaxaoro jiaicpa c Gjiokom 
nHTaiiKx. Orpaxarcnbiioc iepxu;io ycruiioaneno c ROiMOXtiocTbio nuuoaa cm 
hi xoaa HuiyHCHHM, a na oiithhcckoh Uepuoro jiu'icpa riociicjuwaTCJibHo 
no xoay HinyHciiHa pacncximxeiiu cfxutycHpyuiuiaji cHirreMa m oiithnccxoc 

20 bojiokmo c iiaxoiiesuHKOM. bmxoji KDToporo flonxcTCJi apyrMM ohthhcckhm 
BuxoaoM ycrpoHCTBa. 

Bonce 3$cj)C£THPHO yxaiamibiH tcxiihhccxhh pciynbtaT jiocTwracTCH 
tcm, hto n ycrpoiicTho juia JiaicpuoH oGpaftoTKH GHOJiorHHccxoH Txaiin, 
coaepxauicc (jjiok ynpanneiiHM, nuxoau xonipom coeaHiteuu c (mokom 

25 riHTaiiHH JiaiepoB, HMnyjibciiuc Jiaicpw, ormmccxHc och xoTopux 
riapaancjibiiM, oriTMsecxH eonpfl*emiue OTpaacarcJiLnoc m ccjicktmuho 
OTpaxarcnMioc hjim jltihiim iuuiiuiI ncpnoro jiatcpa m npotpamioc ana amiuiii 
Bciniiu BToporo Jiaicpa iepxajja, ycTaiioiuictiuuc ua ochx ncpoom h BToporo 
■naiepoB cocjTBCTcrneiiijo, ycTuiioiuiisui i mc ua orrrHHccxofi och irropuro ;mepa 

30 ffioxycHpyKiuiyio cncrcMy m outmhcciioc iuuiokiio c uaKoitcsiiHKoM, m.txoa 
Kcrroport) aBJwcrca ohthmcckhm BuxoaoM ycrpoHCTBa, Bacacii TpcrHM 
HMnyjinciiuH ^aicp. orrrnwecKan ocb KOToporo napaTUic^iiiia onTH l iccKHM ochm 
Jinyx apyrHX Jiaicpoa, a ua ero och ycranoiuiciu) oTpa^caTenbtioc icpKauit), 
npuscM oTpaacaicniiHittc ^cpxana ycraiioiuicuiii c iuiimoxiioctmo Buaoaa itx m 

35 xona MViyMCMHX. Hii onTMSccxoH och mropom Jia-tcpa ccjicktiiwilim 
icpxannM ycTuiioiincuo inopoe caicKTiinuo oTpaxaTaiMioc juia annitM mxfini.i 
Tptrrbcix) Jiatcpu »< npoipamioc unn JUiHim iuuiiim ncpuoro h irroporo ziaiepou 
3cpxano« onTH ( iccKif conpH^ciiiioc c orpaxaTcnitiitaM icpKanoM, 
ycraiiozuicuubiM ua och Tpcri»cn> Jiaicpa, c 4>oxycHpyiotiieH chctcmoh h 

40 BXoaoM onTHHccxon) lionoxna, pacuojio^ciini.ix ua och nrupon) Jiaicpa. 
KpoMc Toro, ua xaxaofi in occh nepnon) h Tpcrbcro Jiaicpon 
nocjicjuonarrcnbHo no xoay HTJiyscuHJi pacnunoxcniti rJxiKycHpyiouiaH chctcmci 

H OnTHHeCXOC DOTIOKIK) c liaXOIICHHHKOM, IHiIXOaW XOTOpblX flKnfliOTCJI 

onTHSccxHMH BxonaMH ycrpoiicTjsa. ycTpoiicTiw) Tax^cc cnafi^ciio xoth 
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OmiHM npHCMUHXOM MIl(f)OpMaUHH O COCTOJHIHH GHQJlorMUCCKOH TKSHH. BX0J1 

KOToporo conpaxcu c mcctom boiuchctbhji Ha TKam., a buxoa cocamhch c 
bxohom &K>Ka ynpanjicnnx, buxoau Koroporo cocahiichm c BxouaMH 
sjieKTpaHitux K/iioHCH, ycraiioaneHHUX B ucnax cocjiHHCHHii jcaxaoro Jia-jepa c 
5 finoxoM nHTaHKa. 

npMCMHHX HH<|>OpMaUMM O COCT05IHMM 6HOnOIT4SCCKOH TKOHM MOXCT 

6vni BLinojiHeH b BRfle cncKTpoaiianHiaTopa b oSnacrH 200 * 1500 km., bxoji 

KOTOpOrO OnTMHCCKM COnpSXClt C MCCTOM BOMCHCTDH8 ua TKaHl> H 

cocro«uicro vn jwcnepcHOHiioro MeMcirra, /imhcAkh iJxvtojictcictopob « 

10 SJICMCHTa CpaBIICHHtf. npHCMHKK HII(j)OpMaUWM O COCTOflHHM 6wO*orMMeCXOM 
TKaHM TaKXC MOXCT GuTfc BUHOJIHCH B BHilC ([)OTOMCKTpHMCCKOrO npUCMHHKa 

Mti(t>paKpaciiom MuiyneHHA, bxoji xoTopom oiithhcckh conpaxcH c mcctom 
BoiaeHCTBHa ua TKant. nocpcncTHOM noBopcmioiX) ^epxana, pacnunoxcHnoro 
ua onTHHccKofl och Jiaicpa Mexiiy buxmhum icpicanoM jiaicpa H 
15 cfxjjcycHpyiouicM ckctcmuh ncptn (Jntntn-p c noflocofi nponycKamw, 
HCKJiK>HaiouiCH nonaaaime ua npneMiiHK HUiyneuHH Jia-icpa. 

npHCMKHK HII(jK>pMaUHH O COCTOHIIHH f)HOJ10rH4CCKOM TKaHH MOXCT 

6mti> cmc BuiuuiHei! u bhuc aKycTMHceKom npwcMHHKa, ycTanoBncHiioro 
TaKHM oGpawM, hto nanpaiuicuMc em MaKCHMajii,HOH HyivcniHTcnbHocTM 
20 cocTaivwer c uanpaonctiHCM ohthhcckoh och ua bxohc HaKoncnuMKa yron a, 
yaoancTBopaiouiHH ycjipBMK): ll t> <a<86 a 

3nCKTpt)HJI!Jft KJHOH MOXCT Gl.ITU UWIIOJIHCM B BM3C 

nojiynpononHWKonom arm suicKTponaKyyMiioi'o uepewiuwaTcnH. 

Hoikuiiihtc/imio, ycrpoHcnu> cuaGxciio chctcmoh opouiemtH ioiiu 
25 o6pafx>TKiu cocToamcii in peicpnyapa nnx boilw c noiwuuM itacocoM h 
Bomyimioro KOMiipeccopu. cooTBcTeroyionuie w.ixohm KOTopwx ofvueimueiiM n 
MaKOMcsnnKax h hkhmiotc* MppurauHomiiJiMM BMXoaaMii ycTpoHCTBa, a 
BomyuuiMH KOMnpeccop d Mecre coeflHiiciiwa c wvuiyxonpouonaMW cna6xcn 
ancKTpoManiHTiiuMH icnanunaMH, noaKJiioHcimidMH k w.ixojiaM fmoKa 
30 yupaivieiiHS ncpci jihiihh -iaiiepxKM. 

Hiuccruo. hto 3{f>+cKTHiUK>cn. Jiaiepnow ofipaGoTKH CwonorHHccKOH 

TKaHK C piUIOIlpCMCIHIblM oficCnCSCllHCM IIH3KOH HJIUaMBHOCTH (CTCnCHH 
HCKpOia) laBHCHT OT JUIMUI.1 HOJIHW H MOWIIOCTM JiaTCpilOfO irUiyHCHHH, 

ancprmi h BpcMcim jia^cpnoro wnnciicTOHii it. iuix HCKOTopux bhaob TKamt, 
35 XMAKocTHoro opoincima ioHi.1 Jia^cpuoH of)pafn>TKH (cm., iianpHMCp, 
Proceeding of ... Laser-Tissue Interaction V 24-27, january 1994. Los 
Angeles, California Vol 2134A). 

Hccjicnoiuimia, npoi«:ncmnje airropoM. noKaiami, hto npn i*TOM 
uec^xouMMa ouiio»pcMeiiiia« oiJTMMHiaiiHH yKaiaiiuwx napaMcrpou iuifl 
40 KaxAom uwiia Ghotkuiih. Hiimmm ctioiumh, iicofixoiiHMi.i: 

1. noiMoxuocTh BMfx^pa onTHMaiu.iii.ix vim iuxtih HViysejiMM JiaTcpon mm six 

CMCCH, 
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2. pcrHCTpauHH npouccca naiepnoH aecrpyKUHK, bkaq h coctohhhh 6HoricaHM 
m ynpanneHH* jlohhoh bojihm, moujhoctlio, aHcprwcfl h bpcmchcm Jia^cpnoro 

JICHCTBMft, 

3. cMcrcMa opoiueiiHA toiiui JiaiepnoA o6pa6oTKM. 

5 CoBoxynHocTb bocachiimx b ycrponcTBO xora 6u omioro npHCMHHKa 

HHcfcopMaiMH O COCTOXKHH o6pa6aTUBaCM0H 6HQJ10rHHCCKOH TiCaHH, BUXOH 

KOToporo cocuhhch c BxoaoM frioxa ynpaBJicHHs, h ancKTpoKHbtx kaiohch, 
ycraHO&neHHux b ueruix nHraHH* JiaiepOB h ynpaanscMbix buxoahmmh 
cHmanaMH SnoKa ynpaBJieHHH. npcflCTaanaior coCoh cncrcMy o6paTHofi cbhh, 
10 Kompaji o6ccncsHBacrr aBTOMOTHHccKMc KOHtponi> h onTHManbHoc ynpaanciiMC 
napaMcrpaMH HUiyscHHH JiaiepoB b ubhchmocth or Buna m coctoshha 
o6pa6aTLiBaeMOH tkqhh h. tcm caMMM, o6ecncHH&acT MHiiHMaiibKyio 

MH&aiMUHOCTb. 

Hco6xojumpcTb aBTOMaTHsecKHX KoirrpanH h ynpaBJietma BUSBaHa 
IS sacro BoiHHKaiouieM HeiKftMoauiocibio BKiyonbHoro onpeacncHH* BpasoM 
cocToaiiHsi oGjiynacMoR ncaHH h cc BHjia. 

HanHHHC AByx iicrmiiMCMMMx m.ixoion b 0£Hom ycrpoficTBe Gnaroiiapa 
bcvimokhocth Bwnoaa arpaacffraihiiorn icpKajia m xoiia KViyscHUH ncpBoro 
Jiaicpa. a TaKKc DoiMOKiiocrb -cMeiMH&amui HUiyseHHH nsyx naicpon 

20 nOBWUJaCT ^ftXKTWHHOCTL paGOTI.I npM oOpaGOTKC (UtOTKaHM. 

HaJiHHMc b oanoM yctpoiicTBc juia c>6pa6oTKH GHaaorMMCCKufl TKaitH 
Tpcx JiaiepoD c painHiiiMMfti juihuomh Bonn HinyHCHHH h HcianHCHMbtMH 

BlilXOiiaMM H C BOIMOXHOCTblO CMCIUMBailMX HlHySCHHH oGccnCHKBaCT 

naM6anbuiyio Mof>HJibiiocn> npHMCiictiKJi ycrpoficTBa h MaKCHManbHo 
25 pacaiHp«eT ero boimoxhocth. Hanpniacp, npH oimoRpeMcminM boiuchctbwh 
nuibMHcniiiM m iiccxuHMonhiM /iaicpaMM uu oGanuio KpoiuniacMLueiiubie opnuibi 
ciiHMacrcH oiiaciuKTb KporurrcHcmw npH HecaiiKUHoiiKpoBaiinoH nepc}x>paiiK(i 
Kpyiun.ix Kponcnocuux cocyjuw, a cohct&hhc HViyMCHHH apfmcram) Jia-jcpa c 

HCOilHMOBMM H ftXFIbMHCBUlM 3({x})CKTHBUO npH oGpafXTTKC KOCTHMX TKaitCH 11 

30 T&epuwx TKanefi lyGa. J3/ia cMcaiHBaiiHH HinyMenHH TpcTbcrt) iiaicpa c anyM* 
itpyrHMM kjih KaxmuM hi iwx BBCAeHhi oTpaxarcabHoc k cchckthbhoc 
ncpKana, ycxanoancHHbic cootbctctbchiio na ocax rpcTbcro m BToporo 
JiaiepoB, a boimokiioctii BMBojia orpaacaTanbiiMx icpxan hi xoaa HViyscnH« m 
tiariHMHc iioruuniKTc/ibiiMx (txHcycupyiouiHX chctcm h oiithmcckhx bojiokoii 

35 ofict'HCHHBUCT HCWBHCHMOCTb TpCX OIITHMCCKHX BMXOAOB yCTpOHCTBa, 

AomvfitifTaibMo BncaciiHaM b ycTpoficrnu> CMcrcMa opoiucuM«, 
yiipaivDiCMan ^J!CKTpt)MamHTiib]MH kjiuiiuiiumh, noiiKJiunciiHUMM k BuxonaM 
GnoKa ynpaiuicMMU oGccucHHiiacr onTHMaiibtioc coscrraHHc pcxHMoa 
oGnyseHHa \\ opoiucima TKann. 
40 Ho CBCAciiHflM airropa coiuixynnocrb htjio^chhwx b fyopwync 

HioCpcTciiHa npHWaKOB sruDiercji iioboh. a caMo tcxhmhcckoc pcuiciuic 
. yaoBJicTBopacT KpurcpiiK) "inoGpcraTe/ii^KHH yponeiib". 
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KpaTKoe onHcaime MepTexen 
CyuiHocrrb MioOpCTCHMii noaawerai Ha ijjnrypax, rac 
4mr\l - M3o6paxacT cxcsiy ycrpoMCTBa ana jizncpHoii o6pa6pTKH 6HoncaKH, 
4)«r.2 - cxevty BapnairroB BbtnoJiucHH» h pacno/ioxcHHa npHeMHHKOB 

5 Hii4x)pMauHH o coctohhhm o6pa6aTUBaeMoii CMOTKaHH. 
(j)Hr.3 - cxcMy ycrpoHCToa npn HanHSHH Tpex JiaicpoB 
<t>Hr.4 r cMCTCMy HppHrauHH. 
4jHr,5 - 6Jiox-cxcMy 6noxa ynpaancHHa. 

ycrpoficTBO juih Jiaicpiioii oGpaGoTKH 6nojiora4ccKOH TKaHH ({Jwir.l) 

10 coctomt mi (Snoxa ynpaiuicHH* 1, cocaHHcmioro c hmm 6jioxa nHTaniw 2, 
HMnyniiCHUx Jisnepon 3 h 4. cocaRiiemiux c &iokom nirraHHa wcpci 
ancKTpwiiHMC kjiioth 5 h 6. KoTopue ncunuiKiseitbi k buxoaom 6noxa 
ynpaoneiuu I. Ha onTMsecxHx oau Jiaicpon 3 m 4 pacnonoxcciiu. 
cootbctctbchho, uTpaxaTcnhiioc icpKoiio 7 H cenexTHBHoe ' icpxano 8, 

15 Kcrropwc ontHMccKH coiipaaceHbi Mcxay co6o», cJxwycHpywwcfi CMCTCMOM 9 H 

BMXUAtlUM TOpUOM OTTTHHCCXOro .ROHOKlia 10 C liaKOHCSHHKOM 11, 

pacnojinxciiuux na ojitmscckom och Jiaicpa 4. CencKTHMioe itpKano 8 
oTpaxarcnbiio nm mnynmrn c minium iuwiiiw Jiaiepa 3, lit) npcnpas.no a™ 
MuiyMciiKJi c juiHiiofi nnmiM Jia-Kpa 4. Pacnouoxemioe na ohthmcckoh ocm 
20 Jiaiepa 3 oTpaxaTcnwioe lepxano 7 noaxjnoMeiio x Buxoay finoxa yripaivncHMH 
Imb no/ioxennH A ycraiiawiHiucTCfl noa ymoM 45° x och, a o nonoxeHHH B 
iiapa/uicjibim cm. Ha otoh xe och noica mx icpxanoM nocnenoBaTOiMio na 
xoiiy Minyscniui pacncuioxeiiM (jioxycHpyioma* cHcreMa 12 h onTnsccxoc 
nojjoKiio 13 c iiaKoiicMiiitKOM 14. K nxoay ftioxa ynpanncHHM 1 nojocnmscii 

25 3JlCKTpHSCCK11 M BUXOA llpHCMHHKa HII(Jx>pMaUHH O COCTOSIIIHH f)H(VI0rHMCCK0H 

TKaiiH 15. nxoa xcm>pon> conp*xcn c mcctom lunaeHCTBH* na CwvrKaiib 16. 
CHcreMa HppHrauHH 17 noiuunosciia x tcm xe nuxoaaM 6jioxa ynpaancHM* I, 
HTO H (iilOK IIHTUHHM 2, a CC IIOA5IUOH H lunflyiuiUJH ivwxoaw 18 H 19 
o(Vi»ciihiichm (i naKoucMHHxe II (14). 

30 JlyHimiH iwpHaiiT ocyiuccriuicnuM Hu>6pcTciiH« 

Ha cjwr.2 npcacraiuien napHuirr ycTpoHCTna c TpcM* JiaicpaMH 3, 4. 20. 
Ha oiiTHHCCKoH ocm Jiaicpa 20 ycraiioiuiciu) orpaxaTcni.Hoc lepxam) 21. 
xoTopoc Tax 3kc, kuk h oipaxawibnoe icpxaJio 7, iioawiioscHo k foioxy 
yiipaiutciiMfl 1. h » ncvioxeiiHH A ycraiiaivmiiaerca noa ynioM 135° k 

35 onTHHccxofl och, a it no/ioxcmiM B napaJuioiMio cm. Ha sitoh xe orrrHSccxofi 
och pacuoJio)Kciiw cJx)xycnpyiouia>i cncrcMa 22 u Rxoanoii Topcu oimiscciconi 
Bivioxiia 23 c liaxouuMHHKoM 24, Moxay <Jn>KycHpyiouieH chctcmom 9 h 
ccJicKTumiUM jepxanoM 8 ycTanoMciio nropoc ccjiexTMBiioc icpKan<> 25, 
Koropoc oiithhcckh conpflxeiio c icpxaJU)M 21, ^ycnpyioiucH CHCTCMOH 9 H 

40 BXOflUMM TOpUOM OITTHMCCKOU) HOJIOKlia 10. CCJICKTHDHOC ICpKant) 25 

oTpaxaTCJii.no iina HmyncnHH c anHiit)H ikuihm Jiancpa 20, no npoipaniio sum 
mJiyseiiHM c u^iniiaMH luvni ;iaicpo» 3 h 4. Bjiox nirratiHS 2 coejnweu c 

JiaiCpOM 20 MCpC3 3JlCKTpOIIIIMH K^loH 26. 
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PaiHounnnocTSMH npncMHMKa HU^pMaiuui 12 o coctojihhm CxoTicaim 
16 Moryr 6wTb xaK cncxTpoaiiMM-jarop 27 (c})Hr-3), bxoji Kcrroporo 
onTHqccKH conpaxceii c MecroM &03jieHCTBHa ifa CnoTKaiib 16, h kotopmm 
cocroHT m AHcncpcHoiiuoro ariewcirra 28, jihkckkm c^rroiicTCKTopoD 29, 
5 pacncvioxcHKOM b mcctc cooTBCTCTBjaoiucMy oGnacTH juihh bojih 200 - 
1500km h ancMcuxa cpubhchrh 30; Tax h 4>otomcktphmcckhh npucMHHK 
HH^paxpacHoro HuryHemui 31, orrrHHccKH conpa*cmiuH c mcctom 

B03ilCMCTBHa Ha GHUTKHHb 16 HOCpCJlCTBOM OnTHHCCKOPO BO/IOKHa 13 (10, 23), 

4>OKycHpyK>LUCH cmctcmw 12 (9, 22) M noBopoTHoro 3cpKana 32, 
10 pacnonoxeniiono Mcxay (JxHcycHpyiqiucii chctcmoh 12 (9. 22) m icpicaflOM 8 
mjih ncnocpcucTBCHMO ncpcn bmxojihmm lepKanoM naicpa 3 (20). Hcpta 
orrrMMccKMM nxoiioM (tronrjjicKipH4ccKom npneMUHKa 31 ycTauoruien 
HH^paKpactihifi <f)iuii>Tp 33, noJioca nponycKQHKM KuTopom HciaiioHaeT 
nonaizaHHe na c}>oto-uicktphmcckhh npHcMHHK 31 HUiyseHHA Jiaiepa. B 
IS icasecrftc npMCMUHica witjjopMaiiMH 15 o coctomuhm C>HO/iorHHecKOH tkuhh 16 
mo#ct 6htu h okvcthhcckhm npucMHHK 34, pacnojioxcHHuA B&imii uccra 

BOiaeHCTBH* Mil TKailU TOK, Sit) HiUipaiUlCHHC CTO MaKCHMOJILHOH 

HyBCTBHTCJibiiocTH cocTaiuiaet c onTHMecKOM ocwo Hi/iyscuHH na ULIXOAe 
itaKoucMHHKa II (14, 24) yrttfi a, jicxuiuhh b upejiejiax ot 1 l°iio 86° . 

20 B CBAIH C TGM, MTO MHUIO npMCMIIMKOB Mil^KipMauilH U COCTOJIHHM 

6noTKaiiH moxct KojicHaTiiCH ot oiinom no aeiwTH (no KaxaoMy BHJiy, OKOJIO 
Kaacuou) uaKO]]CM>)HKa), KiuiHMuenu) nxojion (uioku ynpauneiiHH moxct fnirn. 
panuo jicmith). 

CucrcMa opomcutu *K)in.i ofipafurrKH 17. HtoCipaxciii ioa na 
25 coctokt hi pcricpnyapa win uoam c hoahiimm iucocom 35, k kotopomv 
npucocAMiieiia noaonpoBoiwiuaa xpyGka IK, h lunayuuium KoMnpeccopa 36. 
IlpHcncaHnciiiiMe k nomymuoMy KoMnpcceopy 36 mnayxonpoBoanuiuc 
Tpy(>KH 19 cuaGaceuM &icKTpoManiHTiU4MH KJianiuiaMH 37, 38. 39. KOTopwe 
nojitJiioiieHM k tcm ace uuxoaom fuioKa ynpaiuiemtu 1. hto m 6hok nHTaima 2. 
30 scp*n jihhhh wcpxKH 40, 4 1 , 42. 

ycTponcTwi parxrracr cjiejiyioiiiMM (>6pau)M. H'iiiyscHiui.Jiaiepon 3 f 4. 
20, » e/iysae naxoaoicmw *>Tpa>KaTejii>iii.ix icpnaji 7 h 2J i\ ntuioxciiiiii B. 
upoMjia cfxwycwpymumc chctcmm 9. 12, 22. irrpciKM mrTWHccKHX bojiokoii 10, 
13, 23 m uakoiicMUMKH 11. 14. 24 uocrynaioT na mrrHwecKite bmxoam 
35 ycTpoHCTBa. 

EoiH crpaxaTCJiMiMc tepKona 7 h 21 uaxoAHTca b nnnqKCiimi A. 
Hifiy^ieiiHc Jia-icpa 3, oTpamnuiHCh or icpxa^a 7 nonanacr na ccncKTUHiioc 
•jcpKaJii) K h. i)TpaiHminiC!> ot nciu, naiipajuwcTC» ivaujin orrrMsccKOM ocm 
Jia'iepa 4. AiisuioniHiKu, npn naJiii4H(i Jiatcpa 20. iruiyHciiHc aroni Jiaicpa . 
40 ofpaiM»uiHci» or icpKana 21. a larrcsi or caicKTHmioii> 3cpKaJia 25 TaKxec 
Hanpaiuij<crcH wmu umit4ccKOH ocit Jiatcpa 4. B pciy;n»Taie, it cujnn co 
CBOHcnuiM ccncKTOBiiiiix icpKari 8 h 25, b c)uii:ycMpyiouiyu? cuctcm>' 9 n, tcm 
caMMM ua onTM l iecicMH ximxkw nakoncsiiHKa 1 1 uoryr nocrynaTi* Huiy^JciiH^i 
nccx rpex ^a-jept>is oAiioupcMcuiici. 
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Bbl6op BHiia npHCMHHKQ H!l(fxipMaUHH 15 O COCTOJIHHM 6MOTKail» 16 
MBMCHT OT BMM TJCaHH M pCXCHMa o6pa60TKH, 3 TaKXC. OT BHiia HaKOHCHHMKa. 

npn paGoTe c HeKoirraxTHUMH uaKOHeHHKxaMH ocHOBHaa Hacn, nuiyMemia 
spo3Monnono 4«iKcna f lwniiHKaiouicro H3-3a cbchchhs yaaracMUX sacrHU 

5 6HOTKaiIH JieXHT B BRUHMOM H &IHKHHX ynbTpacjlMCUlCTOBOM m HHffipaKpacHOM 

ofijiacrax cncKTpa (200 - 1500hm) h aaracrca npH4HH0fi hcbo3mo>khocth 
BH3yanwioro HaGjiioaeHHfl Baaa h coctoahhs GnoricaHH. CncKTpanbHWM cocraB 

K3JiyHCKH£ 3p03KOHKOrO ^XUCCna 33BHCCT OT BMJia 6MOTKaHM. HOSTOMy 

Hco6xoaHM cncKTpanLKUM atiantn aroro MinyncMMJi, Koropoc nonauarr ua 

10 iiHcncpcHoiiHUM ancMCHT 28 cncKTpoananjnaTopa 27, pavnaraeTca b cnckTp m 
nonaaaer ua JivweKxy ^TojicreiCTopoB 29, coeaHiicny>o c ancMcmoM 
cpaatieiiKX 30. yponctib Bbixoaiioro 5tneKTpHHecxom cMniajia aneMCMTa 
cpaBiiciiHx30 CDOTBCTcrnycT xoiiKpcnioK KOMGMiiauHH miMH wvih cneKTpa 
mnyntHm $>pb3HOiinon> cJnKcna.BincKTpMMeciCHH cnrHan ot MCMeHTa 

15 cpaBiieiiHa 30 cnexTpoaHanmaTopa 27 nocrynacT Ha BXoa &ioxa yiipaBJieima 
1, rac BupaGaTMBacrc* cnntaa mimciicuhji pexxMa MinyncMHa JiaicpoB. 

Pa6oTa c xoiiTaxTHUMH iiaxoncsnHxaMH cwnaHa c uarpcBaHHCM 
iiaicpiiUM MviyncHHCM Topua pa(>OHer\> HiicrpyMCHTa (bgjioxho ktiw 
cancfwpoBMM HaKoncHHHX) ao onpcacncinioH TCMncpaTypw, aocraTOHHOH juw 

20 pa3pyuieiiM3i GHOTxaiiM. Harpcn 'mcctj BoancMCTiwx conpoBOxaacrca 
BmiiMKiioncintcM HiiffipaKpaciioro HinyseHitsi. xoTopoe nepcaaerca no BCvioxHy 
uuKOMCMHHKa 11 (14, 24) h orpcixy oirraiecKoro uanoKiia 10 (13, 23) » 
iianpauncumi, oGparuoM xoay Jiatepnom mnyHeiiH*, cnrpa*acTCH ot 
noncipoTiiora TepKa/ia 32, npoxoam mi+paKpacnuM t|ntni»Tp 33 m nonaaaer ua 

25 c|x)T03JicKTpHHCcKHfi npiicMiiHK 31, 3/icktphhccxhh CHrHan c Buxoaa 
(J)OToancKTpHsccKon) npMCMiiHKa 31 nocrynacT b Gjiok ynpaancHKH 1, rac n 
3anHCHMocTH ot napaMurpou srrom cHiuana iii»ipa6aTi4HacTCJi csiniaji 
ocraiionKH, npoauaxcuHH huh himcuchhh poKMMa pafioTM Jiaiepa. 

3KcncpMMci!Tanii»o ycraifoMeiio. hti> tcoioboc Hinynenitc, 

30 mnuMKaioiuec npH pafKvre c xoirraxTiiUMit naxoiicmmxaMM uaxoaitTc* b 
myGoKOH Miicf>paKpaenc)ii ofviacrn. B situh iiGiiacrM MyncrnMTCJiuiocTi. 
cjxiTOiuicxTpMMccKMx npucMiiMKnii osciih Manu. CncKTpanMiaa oCviacri. 
'HinyMciiMJi /mcpon Taxxc jichcht b Hii+paKpacnow otijiacm IloaTOMy uo/ioca 
nponycKaiiHJi HHct>paKpaciium <twu»Tpa 33 coniaconaiia co cncKTpanwtoH 

35 HyBCTRHTGJIItllOCTliK) (JjOTOnpHCMIIMKa 31. C OKIIOM npO*ipaMlli)CTM OnTHHCCKOro 

pojioKiia 13 h nficciicHMnaCT mck^iomchhc nonaaaitHX ua ifxrronpHeMmiK 31 
itviyicHHii /ia3cpoB 3, 4. 20. 

ripoayKTU Jia3cpiu>ii) paipyujciiHfl f>Honcaim pamcTaiorcH co 
cBcpxiByKomiii cKopcurrwo, h b aicacraMc pciicon* uimchchhh jumnama m-ia 
40 conpOTMo/icima cpeau rciiepMpycTCH aKycTMMCCKaa nonna. J^w pa\nHHiiwx 
TKaitcH aMorurryaa aKycTH'iccKoH nonnw paviHHiia. AMiunrryaa. aKycrn i JCCKoH 

BOJIHI.I pCFMCTpHpyCTCM aKyCTMMCCKHM lipHCMIMKOM 34, aJICK'ip«HCCK)IM 

CMnian c KOTOporo nocTyriacT ua Cwiuk ynpaiuiciiHfl 1, rac cHiirirttipycrcji 
cnniaii BpcMcuiioM ucraiinnKH MinysciiMfl win m-jmciiciihm pcxhmu pafx>T!.i 
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Jiaicpa in mbkchmocth ot TMiia ofipaGaruivacMOH rxaHH miH n cnynac 
npcBMUiCHiu ancprHH jiaicpuoiu Hwnyjibca Han noporuM paipymciiH* 
6HOTKaHM, hto BHHflCT Ha cTcnenu Jiaicpiiorx) HCKp03a. 

npejepauiCHHe. d cnynx hco6xoahmocth, pexHMa H3JiyHennM siaiepoB d 
5 cooTiurrcTOHM c cKniariaMH cncxTpoananHiaTopa 27, c|x>ToaacKTpH4ecxoro 

HJ1H axyCTHMCCKOro JipMCMHMXOB 31 H 34 npOHCXOHKT C riOMOXJlblO 

6ucTpoacHCT&yioiUMX suiexTpoiuibix jjuohch S v 6. 26. CnrHan c Cuioxa 
ynpacuicHHs 1 noaacroi iia yiipaanaKHUMW Bxoa ancKtpoHHoro uijoho 5, (6, 
26) pamuxa* ixcnb nHTahws xaxnoro hi Jiaiepos, FIpcKpamcHHe Mwny^bca 

10 HUiyHCHHA 3c}x})eKTHDII0, CCJ1H BpCMil OTXHIOSCHHfl FlHTaHHfi MCHbUJC 

jsji htcji lh octh HMny/ibca MinyHciiMa. (flnnTCJiuiiocTb HMnyjibca HinyneHHfl 

MOXCT 6btTb J 50 - 500 MKCCK.). ri05>TOMy 15 XaHCCTBC 'dJlCKTpOUHOrC) KfllOHa 

jio/i)Keu HcnuribiomrriiCH ajicMcirr c uwcuxhm f>McrpoacwcTiHicM. Tikhmh 
ynpaaaxcMLiMM xjuonaMif jnuumrrcH no/iynponoamixonue hjih 
15 ancKTopoiiaKyyMUhic ncpeKJiuwaTCJiu, npcm cpaftaTMiiauMH Koropux lie 
npeuuiuucT 100 mkc. 

OpOlUeilMC f)Ht>TKailH C IlOMOlUblO MppHniUMUIIHOH CHCTCMbl 17 

npoMcxoaHT ciieayioiuHM oftpaioM. Mj pcicppyapa jwa boa-m c boa5»iiwm 
nacocoM 35 Doaa •wnajniacr noiionpcmoAHMHc Tpy6xn 18. B cjiynac 

20 neoGxonHMocTH opouiciiMH TxaiiH cMnianw m 6/wxa ynpa&neHM* 1 nocTynator 
tia uncKTpoManiHTiiiiifi wianaii 37 (38, 39), KOtopwM oTxpUBaeT nocTyiuicHwc 
tunjiyxa noa aaaneimeM m wwymuoru xoMnpcccopa 36 r wwiyxonpoftoA 19. 
Koiium nojio- h houiyxonpoiioji>iMHX Tpyfx)X 18 m 19 pacnonoxciiu u 
jiaxoiiciMHKax II (14, 24) Tax. hto nocryrvicmte boam ua HppmauHomiiiie 

25 buxoam ycTpoHcrna iipohcxoaht iipn noaa i ic mnayxa no npwiiiHny 
nyjiuMpMiaTopa. 

Cunianu mi Cm ok a yiipuiuicuwH 1 murryuainr na saieirrpoManiHTnide 
KJianaiiM 37 (38, 39) scpci jihiihh iaAep*KH 40 (41. 42) OAiioBpcMeimo c 
cHnianaMH 'janycxa HMnym>co& neiicpauHit Jiaicpon 3 (4, 20). 
30 OpoiucHnc GMOTxajin iiouofi aoioxiui upoHcxoawTu ii npoMcacyrxax 

Mcxny HMnyiiiicaMH v\v\yicm\H /laicpoi* ( c iicjimo M-rfioxaTh ncaccjiaTcnhnoe 
pacccamic fti-viyiciiwi >i noitucHTb 5Ki>rtx;xTHiuu>cTii opoaiemtH ), no^TOMy 
iuiinaii»iiocn> npcMemi KWcpacKH jihiihh lauepxxn 40 (41. 42) panna 

npCMCIIUOH AJIHTCJIMIOCTM MMliyJlbCOIl UUiy-iClUiM JIUICpOil C ySCTOM ItpCMCHM 

35 nocryruicHHa lumyxa x xoiiuaM TpyGox 19. 

ripHMCp KOIIKpCTUOH pCO^maUMH ia»IU15!CM1.1X yCTpOHCTH COCTOHT D 

c;icayioiucM: 

Bjiok ynpaiuiciiH* 1 (c|)Hr, 5) cocroHT m ycminTOiJi BxoaiiMx cnrnanou 
c HtirerpaTupoM, tuxriiMitxaiia/iiiiuHxi accjiTMpaip^auom aiianorx>-UM(tipoiwin> 
40 npeoGpaionaTCJiH (AUF1) c nounuaoiuiTCJiMUJM MiiTepc^cHCOM max 192 ccpMM. 
npoitcccopa PC- 104 c xnapucitiiiM reucparopoM ii BocuMHxaiiaiibiiofi) 
TpHuaauampaip^aiioi-o UHtfipo-aiianummMo upaKipauuurraiM (UAI1) c 
nocjicflOBaTcnwiMM Hiircpt|)CHCoM max 540 ccpuii. Bwxoauwc CHOia™ UAn 
jian5iK»Tca BtixoaaMii G^oxa yjipaiuicmtH 1. no xpcM »n kotopmx, xpoMc 
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cHinanou lanycKa HMny/u>con rcHcpaUMH.nocrynajoT CHniaxiuu onpcacJiflKumte 

BCJIHMHHy 5rtlCpi*HM HaKOnHTe/lbMblX KOIlACHCaTOpOB finoxa nMTaHMfl 2. 

B KasccTBe Jiaiepoa ncnoflbiyiOTca Jiaiepu: Nd:YAG (juimia bcvihw 
1.06 mkm mjim L32mkm), Ho:YAG (annua bojihli 2,09 mkm) m EnYAG (annua 

5 nonHU 2,94 mkm). B Kasccrivc jwcncpcHOHHoro sjicMCHTa 28-crcKJuuiHaa 
npHiMa, . d xasccTBe 4xrroflCTCKTopoB 29 - xpcmhhcbuc nonynpoBojinMKOBLic 
cJxrroaHOflbi C>fl-256. a b KanccTBC (Jxn-oaricKpHHccicoro npHCMHWxa 
HiicfipaxpacHoro MinyscHMJi 31 -repvianHCBuii <JxiToaHon <Pfl-9. 3jicmcht 
cpaBHCHH* 30- MHxpocxeMa K554CA3 mjih LM-111. AKycrHHcckMii 

10 npHeMtiHK 34 - mhkpo<)x>h B&K4138. 

npOMUUlJlCHHaS npHMCllHMDCTb 

TaKMM ofipawM, npcunaracMMc ycrpoMcnva, ia cmct coBOKynnocTM 
ttwanacMbix npmiiaKOB, oGecneHHBaa onepaTHmioe ynpaaneHHe, c 
iumfn*iH>cri»ici napi>HpoitaiiHJi b uiMpoKoM flHana-uinc napaMcrpaMM JiaiepHoro 
15 HanyweitMK, nmiuvwurr tipomuiMTb XMpyprHMcckwc npoucjiypw Ha 6HcmcaH*x b 
KaMccnic jihCk) cicanuncJiK, jimGo KoaiyjMTopa. jihGo accrpyKTOpa b 
laBHCMMocTM ot TpcfiycMux twhmw pcxHMou h co*ieraHHH paGoTbi Jia-jepcm, 
opHcirrHpoiiaiiubix ua MHimMa/u.siyio TpanMaTMHiiocri. npn aaimnM bhac 
BOincficTiiHfl ua zrainiyio GHOTxaui.. 
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<bopMy;ia tuoCperetiKsi 

J. ycTpoacTBO ana Jiaicpnofi oCpafiomcH 6MOnorMHCCKOH TKUHH, 
conepxaiuee Gjiok ynpaaneHH* (l) t buxohu xoToporo cocjihiichu c Sjiokom 
nHTaHHA (2) Jiaicpou, HMnynbCHtie ;ia*jcpbi (3, 4), opithscckhc och xoTopux 
5 napanncnbHiii, oittmhcckh conpaxcHHwc oTpaxaTcnbHoe 3epxano (7) h 
ccjicktmbho orpaxaTejibtioe jyw zuwhu bohhiiI ncpBdru Jiaiepa (3) it 
npoipaMHOc juw juihhm bojihu trropom /mepa (4) icpxano (8). xoropuc 
pacna/ioxcnbi Ha onTMsccxMX ocsx nepuoro h Broporo jia**epoB 
cootdctctdchho, ycraHoruicmibie ua onTMMccKOM och BToporu jiaiepa <4) 

10 f|x>KyCHpy}OUiyiO CHCTCMy (9) H OnTHMCCKOC BOJTOKHO (10) C HaXOHCHItHKOM 

(11). Dbtxoa KOToporo somieTCfi orrrHHccKHM buxoaom ycrpowcTBa, 

OTilHMaiOUXCCCfi TCM, HTO D IICPO BBCHCII XOTX 6l4 OHHM lipHCMHHK H U(fX>pMaUHH 

(15) o cocroaiiHH GHonorHHccKOH TKaiiM (16). bxoji KOToporo conpuxcH c 
MecroM BoiaciicTBHii Ha (jHOTKam. (16), a blixoji coejiHiieti c cxoaom finoxa 
15 ynpoanciiMM (1), bnxouw Kuroporo cocuhhciim c rxoiumh ancxTpouiibix 
K/iiOMCH (S v 6)* ycTOJioiviciiiiMX h uetixx cocamhchh* xaxaon) Jiaiepa c 
fooKOM nHTaiiH* (2), KpoMc Toro, oTpaxaTcnbiioc icpicano (7) ycTanooncHo c 
boimoxhocti.io nuBojia cro mi xoaa HinywciiHA, a 11a ontHHCCKOM och ncpBoro 
Jiaiepa (3) nocncjzoruTcriMio no xoay HuiyncitHs pacnanoxena <})OKycHpyiaiuaft 

20 CHCTCMa (12) H onTHHCCKOC BOJIOXHO (13) C MaKOHCSHHKOM (14), BUXOJl 
KOTOpOtt) JliUWCTCH flpjTHM OHTHMCCKHM UMXOIIOM yCTpofiCTBa. 

2- ycrpoftcruo jvih Jiaicpuofi of>pa(k>TKH (jhivioi-hhcckoh TKaiiM, 
coaepxauice 6jiok yupaiujctmx (1). umxoam KOToporo cociimiciiu c Gaokom 
nirraiiHx (2) jiatcpoit, HMtiyjn>cm>ie jtaicpM (3. 4, 20), orrrM'iccKHc och 

25 xoTopiiix uapariJiajMUJ, oiithhcckh coiipHxcinn.ic orpuxaTcm.iioc lepKOJio (7) 
M cc/icKTHUito oTpaxarcJiMioc juih ii'iHiiM hojiiiu ncpium> Jiaiepa (3) H 
npoipaMtioc w\h iuiniii.1 hojiiim irropom Jia-xcpa (4) «cpKUJio (H). KOTopiac 
pacnojioxenu ua oiithhcckmx ocax ucpnorxi h oroport) JiaicpoB 
cooTBcrcTBctiiio, ycTaiioivieitiiMc ua onTHMecKoH och uroporo Jiaiepa (4). 

30 tfaKycHpyKmiyui ciicrcMy (9) h ormwccKoe iuuiokiio (10) c iiaxoHcmiMKOM 

(11), BblXpA KOTOpOIXl SIU15JCTCH OIITHMCCKHM BI4XOHOM yCTpOHCTlU, 
OTJlHHaiOlUCCCH TCM, «ITO \\ ||CH> M1CJICII TpCHIH MMn>7II»CIIWH ^UlCp (20), 

onTHMccKaM oci» KOTopou) uapaiurcjii.na oittmmix'KMm cjcmm iinyx jipynix 
jiaicppH. ycram>iuiciio crrpaxaTaHiiioc icpKajio (21), npHHCM oTpaxaTcnwiLic 

35 ocpKana (7, 21) ycraiioiuiciiw c wnMOXiuicrMo Mi.iisoxia Hx h* xojia HviyscnHH. 
a ua onTH l JecKOH och irropou) Jiuicpa (4) ta ccjickthmiinm, -tepxajioM (8) 
ycraiioiuicuo BTopuc ccjjckthhuo cnpaxaTCJibtioc iuw ajihiim iwjiiiui Tpcrbcro 
Jiaiepa (20) h npoipasnoc ju\h iuimii wwiii ucpmiro h rrropom Jiajcpoii (3, 4) 
icpKOJio (25) oirmwecKH conpiixciiiioc c urpaxaTdibiiMM tcpicanoM (21) t 

40 ycTaiionnciiiibiM ua onTHHecKoii och Tpcrbcit) Jia*wpa (20). i^oKycHpyioujcM 
chctcmoh (9) h bxoaom otiTHSccKoro Bo/ioKiia (]()). pacuo^oxciuiux na OCH 
nToporo Jiaiepa (4). ua Kaxiinn ir< ocuh ncpiu)U> it TpcTberx) ;ia«cpou (3. 20) 
iiocjiejioiiarciibiio no xt>uy iruiy^iciuiH paciicuioxcin.1 cfK)kycMpyiouiaM (12. 22) 
CHCTCMa h oirrinccKoc tuutoKiio (13. 23) c iiukoiicmiihkom (14, 24). Bbixoiibi 
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KOTOpUX SEHJIIOTCX JlpyTMMM OHTM4CCKHMH BMXOJiaMH yCTpOHCTBa, 
CHa6xCHHOTO TOXXC XOT* 6bl OflHHM npHCMHHKOM MH4x>pMauHH (15) o 

cocroflHHH. 6KonorMHecKOH tmhh (16), bxoa Koroporo conpaxcH C MCCTOM 

B03KCHCTBHJ! Ha 6HOTKaHb (16), a BWXOA COCJIKHCU C BXOHOM folOKq 

5 yiipaaneHH* (1), Buxogau Koroporo cocahhchu c bxohom ancxTpoHHUx 
KJiiosefl (5. 6, 26), ycranoBJiCHiitix b ucnax cocuhhchha Kaxjioro Jiasepa (3, 
4. 20) c (wiokom nHTanna (2), 

3. ycrpowcTHo no n.K 2, or-nKMaiomccca tcm, mto npucMHMK 

H«4)OpMaUMH (15) O COCTOHHMH CHOflOrHHCCKOM TKaHH (16) BbinOJlHCH B BHilC 

10 cncKTpoananM3aTOpa (27) d oG/iactH 200 hm - 1500 hm, Bxoa KOToporo 
onTMHccKH conpaxcH c mcctom rowmctom* na fwoTKawb (16). h cocroamcro 
mi aHUicpcHOHHom wicMctrra (28), jihhcmkh (fxiroacTCKTopou (29) K 
ajicMCHTa cpannciwa (30). 

4. ycTpoficTBo no n. 1, 2, oTJiHsaiouiccca tcm. mto npucMHMK 

15 HH<tx>pMaUHH (15) O COCTOMimH f>MOJ|OWieCKOM TKailH (16) W.inOJlHCH B BHI1C 

4xiTO'jjicKTpHHCcKc>n> upwcMUHKu (31) HH(bpaKpaciiou> HinyneHH*, bxoji 

KOTPpOIX) OnTHSCCKM COnp»3KCII C MCCTOM nOlACHCTlttlH 1UI CHOTKOHh (16) 

nocpejiCTBOM nonopoTHoru 3cpKana (32), pacnonoatcmioro na onTHMccxow och 
naiepa (3, 4, 20) Mcxaiy umxojuium -icpicanoM ziaicpa (3, 4, 20) h 
20 4x3KycHpytomcii chctcmoh (9. 12, 22) , Mcptn (frHJibTp (33) c tionocofi 
nponycxaiiHa, HCKJiioHaiomcM nonanaimc ua npitcMiiHK (31) MViyMCHH* 
jiaicpa. 

5. ycTpowcmo no ii. I. 2. oTJiHMuiomecoi tcm, mto npHCMHHK 

MltcJxjpMaUHM (15) O COCTOMIIHH (iHUJiniUMCCKOH TK0IIH (16) BMnOJIUCH 15 BHUC 

25 aKycTHMccKoru tipucMHHKa (34), ycTaiiowicimoro tokmm ofipaioM. mto 
iiaupaiuiciiMc cro mukchmujimioh HyiuniiMTCJibiiocrii cocTaaoKCT c 
uanpaiuiciiMCM oiitwmcckom och na nuxoac uaKoitcHiiHKu (11. 14, 24) yroJi a, 
yno&ncTBopsuoiUKii yaioBHio: 1 1°< a < 8*6°. 

6. yCTpOHCTW HO U. 1,2, OTJiHHaUUIieCCa TCM. MTO 3JtCKTp0Hllb!H KJUOM 

30 (5, 6, 26) Bimanual b bhjic ucyiynpoiuiAiiMKonoini hjiu :>JicKTponaKyyMHoro 

MCpCIUllOHUTCJW. 

7. ycfpoHCTBo no ii. K 2, oTViiwaiouieec* tcm, mto oho 
flononiiHTOiMin cuafixciio chctcmom opomciuui (17), coctohuich m 
pcicpnyapa ana uojiu c iuwhiwm naeocoM (35) ii lurayumonr KOMiipcccopa 
35 (36), cooTBcrcTByioimic Bhixoai»i (18, 19) ncrropux oGtemuiciiu b 

HaKOUCMIIHKaX (11. 14, 24) H »1VIHU1TC» lippHraHHOHIIMMH BMXOJiaMH 

ycrpoHCTBa, a lunwuniuft KoMripcccop (36) u mcxtc cocjuihciih* c 
BOiayxonpouoMMH (19) cuaGxcn suicKTpoManumiwMH miananaMH (37. 38, 
39), nqjucjiioMciuiMMH k wximoM fuioica ynpannciiM (1) Mcpci jihiihii 
40 3ancp)KKH 40. 41, 42. 
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AaMKue o naTekTax-aMftJirj- 
rax yK&a&MU b npHA0*eHM« 



AonyneKTOt : 
"A" -AonvMeHT, oftpeAeAflvmitft oo~ 

lawVt ypoBeMi T€Xhmkh . 
"E" -6onee paHHMft jiouyMem . mo 

cnyojiHuoBaHHuft na AaTy 

HexjtyHapojmoft noA&HH mam 

nocjie nee, 

"0" -JLOKVMfcHT, OTMOO RlllltftC ft U 

yCTHOKV pftCKpUTHW. vkctio- 
HU?»OBaHHV> K T.A* 

"P" ^JlOKVMfrHT, onyonHKOBaiHHuii zo 
ia.TU MeuyK&pbAHOft noa-ann, 
mo nobAe naTU HcnpaamBae- 
noro npttOpuxeTa. 



onvojiuROBaHHUft nccjie 

H.«T« npUOPMT€rT* M Hptt- 
BeJieHHUA MR nOHHHaHMK 
lifcOOPeTeHMR . 

•X'-AOKywenx, KHewmft Maw- 
ooAee oAtrauoe OTHoa^HMe 
u npeaKery noHCKa. no 7 

pCH&flLtlti MOBMSHy H HSOO- 

TH&TaTejitCKMft ypoBettt* 
"V -jiouviteHT. no'T*oH*«Hfl mso 
6iieT&TeAtcKwft ypcrB*Mt b 

00 T i€fTaMMM C OEHMM MAtt 
HeCKOAbKMMU AOKVMeMTaMM 

tovi ua-teropHv.. 
n ft t^htom - &m a^i o r ok . 
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